Complexes of low-density lipoproteins and arterial proteoglycan aggregates promote cholesteryl ester accumulation in mouse macrophages.
We studied the effect of complexes of low-density lipoproteins (LDL) and different proteoglycan preparations from bovine aorta on LDL degradation and cholesteryl ester accumulation in mouse peritoneal macrophages. Native proteoglycan aggregate containing proteoglycan monomers, hyaluronic acid and link protein was isolated by associative extraction of aortic tissue, while proteoglycan monomer was obtained by dissociative isopycnic centrifugation of the native proteoglycan aggregate. In vitro proteoglycan aggregates were prepared by reaction of the proteoglycan monomer with exogenous hyaluronic acid. 125I-labeled LDL-proteoglycan complexes were formed in the presence of 30 mM Ca2+ and incubated with macrophages. At equivalent uronic acid levels in the proteoglycans the degradation of 125I-labeled LDL contained in the native proteoglycan aggregate complex was 3.7-7.5-fold greater than the degradation of the lipoprotein in the proteoglycan monomer complex. Degradation of 125I-LDL in the in vitro aggregate complex, while higher than that in the monomer complex, was markedly less than that in the native aggregate complex. The larger size and the greater complex-forming ability of the native proteoglycan aggregate might account for the greater capacity of the aggregate to promote LDL degradation in macrophages. The proteoglycan-stimulated degradation of LDL produced a marked increase in cholesteryl ester synthesis and content in macrophages. The LDL-proteoglycan complex was degraded with saturation kinetics, suggesting that these complexes are internalized through high-affinity receptors. Degradation was inhibited by the lysosomotropic agent, chloroquine. Acetyl-LDL, but not native LDL, competitively inhibited the degradation of the 125I-LDL component of the complex. Polyanionic compounds such as polyinosinic acid and fucoidin, while completely blocking the acetyl-LDL-stimulated cholesteryl ester formation, had no effect on the proteoglycan aggregate-stimulated cholesterol esterification. This suggests that LDL-proteoglycan complex and acetyl-LDL are not entering the cells through the same receptor pathway. These results demonstrate that the interaction of LDL with arterial wall proteoglycan aggregates results in marked cholesteryl ester accumulation in macrophages, a process likely to favor foam cell formation. A role for arterial proteoglycans in atherosclerosis is obvious.